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Abstract 
Because traditional teaching aids for engineering drawings used by teachers in their teaching activities could not offer 
functions with precision and convenience, this study developed an innovative design. This innovative product is a 
triangle with calibrations on both sides for teaching which can be used to draw a horizontal line. Tilt foam calibrators 
are placed on the centers of the triangles, so that teachers can draw vertical and horizontal lines when teaching. 
Strong magnets are placed between the two triangles at the three vertexes and three other points in the middle. This 
way, the triangles can be attached to a black board or a white board easily, or they can be attached to each other for 
carrying purposes. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [CEIS 2011] 
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1. Design Concept 
Engineering graphics is an important foundation when it comes to product design. Having the abilities 
to read graphs and create graphs has a great influence on the learning for the issues regarding 3D design. 
Generally, in order to help students improve their learning effectiveness, teachers usually perform 
demonstrations with teaching aids during teaching activities of engineering graphics. However, when a 
teacher is trying to draw a graph on a black board or a while board with a triangle, there is always a 
problem with the precision of the angle between a horizontal line and a vertical line in the drawn graph. 
In addition, the teacher has to carry a triangle with one of his/her hands and draw the graph with the other. 
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This is not convenient at all. For the purpose of solving this problem which may occur during teaching 
activities involving engineering graphics, this study aims to propose an improved innovative product. 
This innovative product is a triangle for teaching which can be used to draw a horizontal line with 
calibrations on both sides. There are holes on the triangle. With these holes, horizontal foam calibrators 
can be fixed on both triangles. Using these two triangles, teachers can precisely draw horizontal or 
vertical lines they need to complete their graphs perfectly. In addition, strong magnets are placed between 
the two triangles at the three vertexes and three other points in the middle. This way, the triangles can be 
attached to a black board or a white board easily, releasing the burden from teachers’ hands while 
drawing lines. Also, these two triangles can attach to each other with those magnets, so that they can be 
carried easily by teachers. 
2. Theoretical Foundations 
Tilt sensors are very common measuring tools in engineering. They are mostly used in fields such as 
construction, aerospace science, machinery, semi-conductor, chemistry, biomedicine, etc. However, the 
tilt sensors for engineering are not suitable for portable products. Therefore, there was a need for a micro 
tilt sensor component. A simple, durable, and low-cost capacitive tilt sensor with micro channel was used 
to design the component we needed. In the aspect of the structure, inside the IC chip micro-channel 
sensor capacity was realized. With the capacitive changes caused by fluid inside the channel, tilt can be 
detected. Through the reading circuit, data from the tilt sensor can be output for analyses [4]. However, 
general electronic tilt device can detect tilt in one direct at a time. To determine the tilt of a plane, it is 
necessary to measure 2 orthogonal vectors to find out the tilt angle and human error of the plane inside a 
3D space. There are issues such as that the two vectors may not be orthogonal due to different measuring 
positions so the angle obtained may not be the actual angle. Thus, to solve these issues, the theory of a 
simple pendulum always pointing the direction of the earth’s core, a tilt measuring system which can 
measure 2 directions at one time to avoid measuring errors was developed [5]. 
Secondly, the standard tilt device was improved. An innovative tilt device with electric sensor was 
proposed. It can be applied to measure phase angles of planes. A weight is used to maintain the vertical 
direction. An air gap electric sensor design helps to measure tilt angles. The low precision problem of 
foaming tilt devices is solved by this invention, so are the problems of high cost and precision being 
influenced by temperature and humidity easily. The result of this study shows that this innovative device 
can be used to measure straightness and flatness of a workpiece’s surface. It can be used in a learning 
environment of machinery engineering experiments or teaching activities [1][2].  Of course, a tilt 
correction device can be used to reduce production costs and improve measuring precision and molding 
technologies. Or a micro valve, foaming, and particle flow system to tolerate errors. The achievements of 
this study include extending life of some metal materials under any circumstances, and increasing their 
durability [6][3]. 
3. Content 
This study developed an innovatively designed triangle which helps to draw horizontal for teaching 
activities. It is composed of triangle I (300-600-900) and triangle II (450-450-900). On both sides of both 
triangles there are calibrations. Horizontal foam calibrators are placed on the centers of the triangles, so 
that teachers can draw vertical and horizontal lines when teaching. 
Strong magnets are placed between the two triangles at the three vertexes and three other points in the 
middle. This way, the triangles can be attached to a black board or a white board easily, releasing the 
burden from teachers’ hands while drawing lines. Also, these two triangles can attach to each other with 
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those magnets, so that they can be carried easily by teachers. And if the sides of the triangle can be 
chamfered, black/white boards wouldn’t be scratched and the triangle wouldn’t be stained with ink. 
4. Mechanical Application 
This study developed an innovatively designed triangle with foam calibrators placed on the centers of 
triangle I and triangle II, two triangles with different angles, so that horizontal lines can be drawn during 
teaching activities. The problem of teachers not being able to draw horizontal and vertical lines precisely 
on black/white boards when necessary during teaching is solved. Strong magnets are placed between the 
triangle I and triangle II at the three vertexes and three other points in the middle. This way, the triangles 
can be attached to a black board or a white board easily, releasing teachers’ burden of using one hand to 
hold a triangle and one hand to draw. 
Long-shaped magnets are placed between the two triangles of different angles, triangle I and triangle II, 
by the edges. This way, the triangles can be attached to each other, so that they can be carried easily by 
teachers. And the sides of the triangle can be chamfered to solve the problems of black/white boards 
being scratched and the triangle being stained with ink. This innovative invention is developed with 
current teaching aids and materials, using creative thinking and design to solve many unsolved problems 
in reality for teaching. It is worthy to develop and promote this product. Figure 1 shows the parts of the 
product and figure 2 is a simple illustration of the product. 
(1) triangle I (11) foam calibrators 
(12) hole (13) cloud-shaped hole I 
(14) strong round magnet (15) long-shaped magnet 
(16) chamfered side to prevent ink stains (17) calibration 
(2) triangle II (23) cloud-shaped hole II 
Figure 1 Mechanical Component Diagram 
Figure 2 Structure Chart
4125Ruilin Lin / Procedia Engineering 15 (2011) 4122 – 41254 Ruilin Lin et al/ Procedia Engineering 00 (2011) 000–000 
5. Contribution 
The innovative triangle product developed by this study helps teachers to draw graphs more 
conveniently and precisely, solving many of the problems with traditional teaching aids for drawing. 
Generally speaking, the features of this innovative product include.  
(1) Conceptual Innovation 
This study looked into the difficulties of traditional drawing methods and summarized the problems. 
By thinking beyond the frame of the traditional teaching aids, some solution was developed. The result of 
the research and development is worth promoting.  
(2) Caring Design 
The innovative product developed by this study helps teachers to make drawings more conveniently 
and precisely, showing caring by observing details of small things in our daily lives. The contribution of 
this product to engineering drawing is very substantial and meaningful.  
(3) Energy Saving and Carbon Reduction 
The innovative product developed by this study creatively designed with existing materials and 
teaching aids helps teachers to make drawings more conveniently and precisely. The environmental 
protection goal of energy saving and carbon reduction can be actually achieved.  
(4) Market Expansion 
This study developed an innovative product by solving the inconvenience problem of the traditional 
drawing tools, offering drawing staffs a product with more convenient and precise drawing function. It is 
necessary to develop the market for this innovative product. 
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